Effects of inotropic and chronotropic stimuli on acute myocardial ischemic injury. II. Studies with dopamine and ouabain in the barbiturate-anesthetized dog.
To test the hypothesis that selective increases in inotropic state without concomitant acceleration of heart rate would not augment acute ischemic injury in the non-failing heart of the anesthetized dog, we carried out studies in 16 dogs subjected to serial 10-min occlusions of the left anterior descending coronary artery. The severity of ischemic injury was determined by mass spectrometric measurement of the rise in intramural carbon dioxide tension (delta PmCO2) in the ischemic zone, and inotropic stimulation was provided by either dopamine or ouabain. In Group I dogs (n = 9), dopamine [4 +/- 1 (SD) micrograms/kg/min] was infused before the final occlusion to increase left ventricular (LV) dP/dt without changing heart rate; delta PmCO2 was not significantly different between control (64 +/- 21 mm Hg) and postdopamine (67 +/- 22 mm Hg) occlusions. In Group II dogs (n = 7), ouabain (0.03 mg/kg) was administered 15 min before the final occlusion, resulting in a significant increase in LV dP/dt and a slight decrease in heart rate (average 13 beats/min); delta PmCO2 was slightly decreased in the occlusion after ouabain (60 +/- 12 mm Hg) compared with the preceding occlusion without inotropic stimulation (67 +/- 13 mm Hg), p less than 0.05. Throughout the studies in both groups, there were no significant changes in collateral blood flow to the central ischemic zone, or in heart rate-systolic arterial pressure product, an estimate of myocardial oxygen consumption. Analyses of individual responses revealed that when LV dP/dt increased by 50% or more after dopamine or ouabain, ischemia was more likely to intensify.(ABSTRACT TRUNCATED AT 250 WORDS)